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(1907–2007)Salome Gluecksohn-Waelsch, widely re-
garded as one of the founders of develop-
mental genetics, died November 7, 2007,
in her home in Manhattan. Though she
lived through difficult times, she success-
fully balanced her family life with her devo-
tion to academic teaching and research.
Her scientific career, spanning six de-
cades, paralleled the growth of the de-
velopmental biology field, starting with
embryological studies that defined the
beginnings of modern developmental bi-
ology and ending with genetic andmolec-
ular analyses. Throughout her career she
pioneered concepts and experimental
approaches, educated numerous young
scientists, influenced the thoughts of sev-
eral generations of scientists, andwon nu-
merous honors and awards, among them
the National Medal of Science. While it is
not possible, in this short article, to do jus-
tice to Salome’s entire scientific life and
achievements, those interested can find
more complete information elsewhere,
both in Salome’s own words (Glueck-
sohn-Schoenheimer, 1949; Waelsch, 1989;
Waelsch, 1992) and in the words of others
(Gilbert, 1991; Papaioannou, 1999).
Salome Gluecksohn was born in Dan-
zig, West Prussia (today Gdansk, Poland)
in 1907, where her father died in the influ-
enza pandemic in 1918. She lived and
studied in Ko¨nigsberg (today Kaliningrad,
Russia) in East Prussia, at that time a sep-
arated part of Germany, where she initially
took courses in classical languages but
then switched to zoology and chemistry.
In 1928, after spending several semesters
at the universities in Ko¨nigsberg and
Berlin, Salome made a crucial decision
to move to Freiburg University to work in
the laboratory of Hans Spemann, whose
work she encountered in an embryology
course. Spemann accepted her as a grad-
uate student and was certainly a major
influence on her life work, although their
relationship was not harmonious. Salome
always felt that Spemann had strong prej-
udices against Jews and women and that
these colored his reactions to her. Most of
thepeoplewhowrote aboutSpemannand
his work would not agree entirely with this
judgment, but one thing was certain; in22 Developmental Cell 14, January 2008 ª20Salome’s ownwords, ‘‘wewere notmeant
for eachother.’’ I suspect, basedonknow-
ing Salomemany years later, that she was
simply not docile enough to comfortably
fit into the student-professor relationship
typical for Germany at that time.
Salomewas not pleased with the theme
of her thesis, a ‘‘boring description of limb
development (in salamanders),’’ espe-
cially since she viewed it as background
material for a much more interesting
experimental thesis of another student,
Eckhard Rotmann, whom she considered
Spemann’s favorite. Regardless, Salome
had a lively and intellectually stimulating
time in Freiburg because so many promi-
nent scientists were always visiting Spe-
mann’s laboratory. She met several peo-
ple who would remain life-long friends,
among them Viktor Hamburger, who su-
pervised her day-to-day work, and C. H.
Waddington, who came to the Spemann
laboratory to learn how to experimen-
tally manipulate amphibian embryos.
She also realized in discussions with an-
other of these frequent visitors, Richard
Goldschmidt, that despite its obvious
strengths, Spemann’s experimental ap-
proach lacked a genetic component.
Rather surprising, considering that Spe-
mann himself was student of Boveri, the
earliest proponent of the chromosomal
theory of inheritance.
Salome used to recount one event from
her student days in Freiburg that I find
very touching and illustrative of her per-
son. It was during the years of hyperinfla-
tion in Germany. Salome’s family savings
had been lost, and genteel, and not so-
genteel, poverty was the order of the
day. In one of the numerous Freiburg bou-
tiques she noticed a beautiful pink cash-
mere sweater and could not resist the
temptation to step in and try it on. Though
it fit perfectly and she verymuchwanted it,
she admitted that it was well beyond her
means. The owner suggested she could
keep it as a gift if she agreed to be photo-
graphed in it and that the enlarged photo
could be placed in the store window as
advertisement for his wares. She agreed
and her picture remained in the window
for several months and was much re-08 Elsevier Inc.marked upon. She told this story with un-
concealed glee. She was obviously quite
proud of her good looks and even more
of her daring; having one’s photograph in
a boutique window was not the thing for
a proper graduate student to do!
Salome obtained her doctorate in 1931
and moved to a research assistant posi-
tion in Berlin, where she married Rudolf
Schoenheimer, a promising biochemist,
9 years her senior and also a graduate of
Freiburg University. Fearing Nazi perse-
cution and general anti-Jewish sentiment,
the young couple left Germany in 1933 for
New York, where Schoenheimer obtained
a position in the Department of Biologi-
cal Chemistry at Columbia University. The
need to leave her country in such circum-
stances colored Salome’s attitude toward
Germany and Germans for the rest of
her life. One event she recounted was
illustrative of the time. Some time after
graduation, Salome was supposed to
meet one of her friends, a colleague
from the Spemann’s laboratory, at Mu¨n-
ster Platz (Cathedral Square) in Freiburg.
Then, as today, this square was a popular
place to sit outside drinkingwine or having
coffee and cakes, seeing people and
being seen. Her friend arrived and told
Salome it would be dangerous for him
and bad for his career if anyone were to
see them together and they would not
meet again. No harm done, but certainly
not something one would like to hear
from a friend. This event was by nomeans
exceptional at the time, but it obviously left
a deep impression.
Once in New York, Salome was without
a job for 3 years, until she accepted an
initially non-paying job, in 1936, in the
laboratory of then-famous geneticist L.C.
Dunn at Columbia. This was another cru-
cial decision that shaped the rest of her
scientific life. Remarkably, only 2 years
later, she published a milestone paper
(Gluecksohn-Schoenheimer, 1938) that
laid out the conceptual basis for the field
of developmental genetics. In the intro-
duction to the paper, Salome clearly
expressed the basic ideas of develop-
mental genetics: the use of mutation as
nature’s ‘‘experiment’’ in cases where
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Salome Gluecksohn-Waelsch receiving the National Medal of Science from President Clinton in 1993.direct experimentation is technically not
possible, the need to understand gene ac-
tion by starting with a phenotype and
working back through a series of steps to
the initial change and its original cause,
and the analysis of developmental distur-
bances caused by such mutations to ex-
plain the mechanisms that control normal
development. Barring technical sophisti-
cation and advances, these are the very
same principles we now follow, 70 years
after Salome’s exposition.
Salomecontinued towork inDunn’s lab-
oratoryuntil 1953, producing a seriesof re-
markable papers dealing with the analysis
of severaldevelopmentally relevantgenes,
most notably Brachyury (T ) and kinky. In
these papers, she addressed the role of
themesoderm and the notochord in shap-
ing the posterior part of the embryo. She
emphasized the importance of proper tim-
ing for correct inductive tissue interac-
tions. Using mice with kinky mutations,
she observed a failure of kidney develop-
ment whenever the urether bud failed to
reach and interact with the kidney primor-
dia. She postulated the need for these two
tissues to interact and suggested that the
urether bud had inductive capacity. Sa-
lome correctly emphasized that in order
to prove the existence of induction, the
observations of mutant embryos would
have to be complemented with experi-
mental manipulations in vitro. Decadeslater, such experiments confirmed Sa-
lome’s interpretations. She also made an
initial attempt to introduce experimental
manipulation to the study of mouse devel-
opment by explanting 7-day-old mouse
egg-cylinders into the coelomof the chick.
Salome always admired and was grateful
to L. C. Dunn. The obituary she wrote
when he died in 1974 is full of heartfelt
praise for this remarkable scientist.
Salome’s first husband, Rudolf Schoen-
heimer, committed suicide in 1941, and
2years latershemarriedHeinrichWaelsch,
anotedneurochemistandalsoaColumbia
University facultymember,withwhomshe
had two children. In a conversation with
my wife, Barbara Knowles, Salome asked
how she felt about being a scientist and
a mother. Barbara answered ‘‘always
guilty, guilty for not spending enough
time with my children and guilty for not
spending enough time with my science.’’
‘‘Precisely,’’ countered Salome. This was
obviously a problem for her as well. It is
interesting and probably not coincidental
that Salome, who is credited together
with C. H. Waddington with founding the
field of developmental genetics, married
scientists who were also pioneers in their
respective fields: Schoenheimer in stud-
ies of metabolism and Waelsch in neuro-
chemistry.
Realizing (I do not know howor why, but
she mentioned it several times) that thereDevelopmental Cwas no real future for her at Columbia
University, Salome joined the newly
opened Albert Einstein College of Medi-
cine in 1955, first in Anatomy and later
as Professor and Chair of Genetics. She
became Distinguished Professor Emerita
in 1988 but continued to work as the
head of Molecular Genetics until the mid
1990s, still running her mouse house,
which she visited daily and from which
she supplied her numerous collaborators
with mouse mutant strains. She also con-
tinued with active research and with the
things she did best, i.e., monitoring and
advising young investigators and actively
attending meetings and seminars. At lec-
tures, she was famous for asking the
most pertinent questions and for being
able to dip into her enormous knowledge
of biology and genetics, placing each
novel result in its proper historical context.
Listening to Salome, one soon realized
that the scientific questions are always
the same; though, because of the use of
ever more sophisticated technology, the
answers penetrate ever more deeply.
At Albert Einstein, Salome worked for
many years on the genetics of a series of
large chromosomal deletions around the
albino locus that had multiple phenotypic
consequences, suggesting the existence
ofmany developmentally important genes
in this region. Salome concentrated her
efforts on a locus on chromosome 7,
hsdr-1 (hepatocyte-specific developmen-
tal regulation-1), which she assumed was
a master regulatory gene, which up- or
downregulates a large set of liver-specific
genes localized on different chromosomes
(Gluecksohn-Waelsch, 1987; Donner et al.,
1988; Giometti et al., 1992; Waelsch,
1992). Salome was disappointed when it
was finally established that all phenotypic
effects of hsdr-1 deletion could be
corrected by introducing a transgene
containing Fah (fumarylacetoacetate hy-
drolase) gene, which codes for the last en-
zyme in the tyrosine degradation pathway,
into mutant mice (Kelsey et al., 1993). In-
stead of being a master regulator, the
pleiotropic effects on other liver-specific
genes were explained by the fact that in
the absence of Fah, the toxic products of
tyrosine metabolism poisoned liver cells.
Salome should not have been disap-
pointed but proud. First, there are obvi-
ously many ‘‘master’’ genes, her favorite
Brachyury (T) being one of them, so the
concept was certainly valid. Second, andell 14, January 2008 ª2008 Elsevier Inc. 23
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fectly illustrates the approach Salome ad-
vocated 60 years earlier: the need to trace
back, starting with the final phenotype, the
primary cause of the defect, thus discover-
ing gene function.
Salome received many honors: the
Thomas Hunt MorganMedal, the National
Medal of Science, and memberships in
the National Academy of Sciences, the
American Academy of Arts and Sciences,
and the Royal Society. On the fiftieth anni-
versary of her graduation in 1982, the Frei-
burg University awarded her a so-called
‘‘golden diploma,’’ a copy of her gradua-
tion diploma written in gold, which she
received in absentia and with mixed
feelings. In 1995, somewhat ironically,
she received a Doctor of Science degree
honoris causa from Columbia University.
I am sure Salome was pleased to re-
ceive these honors and she always liked
to show her visitors the photo of her re-
ceiving the National Medal of Science
from President Clinton (see Figure 1).
However, the honors she appreciated
most were the esteem and love from all
who knew her. She was truly a remarkable
scientist seeing further and wider than al-
most everybody and at the same time ex-
tending friendship and help to students
and junior colleagues. We will always24 Developmental Cell 14, January 2008 ª2remember her contributions and sorely
miss her presence. In the obituary Salome
wrote for L.C. Dunn, she quoted words
Dunn used to describe his teacher, W.E.
Castle: ‘‘his influence extends far beyond
the boundaries of his own time and
place.’’ Salome thought that these words
perfectly described L.C. Dunn himself,
and she was right. Indeed, these words
are also the most fitting monument to
her own life and work. Salome, your influ-
ence has already extended far beyond the
borders of your own time and place.
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